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pass resistant bacteria on to other people. The fact that ABR is a natural reaction of bacteria to the exposure to antibiotics means that antibiotic effectiveness is, by its very nature, a relatively short-lived phenomenon. New, effective antibiotics are constantly required to replace those that become ineffective.
Unfortunately, today the pipeline of new antibiotics is running dry. There is often a lack of commercial incentives for private companies to pursue Research and Development (R&D) on new antibiotics, mainly because of the cost of research, because new antibiotics would initially have to compete with the old ones for as long as these remain effective, and because the necessary implementation of antibiotic stewardship programs would limit consumption and therefore sales. 6 Thus, urgent measures are required not only to reduce antibiotic consumption for conservation purposes, but also to fund innovation through R&D.
We need to distinguish between two main drivers of ABR: the use and abuse of antibiotics in humans and in animals in the context intensive animal farming. 7 Here, I will focus on the problem caused by human consumption.
Abuse of antibiotics is a significant problem: often doctors prescribe antibiotics that are not necessary, such as in cases of viral infection; 8 for example, in the U.S. about 40 million people are given antibiotics for respiratory issues annually, but the antibiotics are therapeutically useful only in 27 million such cases. 9 The solution to the problem of antibiotic abuse does not raise particular ethical issues though: To put it simply doctors should not prescribe unnecessary antibiotics and should be prohibited from prescribing unnecessary antibiotics, because unnecessary antibiotics contribute to a collective cost without producing any individual benefit. More challenging, from an ethical perspective, is the problem of ABR driven by therapeutically justified antibiotic consumption, where individual interest in treating infections conflicts with the collective interest in preserving antibiotic effectiveness.
Using antibiotics more responsibly could slow down the development of resistance. 10 Unfortunately, the current global trend of antibiotic consumption is going in the exact opposite direction. Of particular concern is the increase in the consumption of last-resort antibiotics such as carbapenem and colistin. According to a recent study, the total It is interesting to dissect the data just provided. On the one hand, in low-and middle-income countries (LMICs) the increase in consumption rate was 77%, while the consumption rate in high-income countries (HICs) fell by 4%. On the other hand, the consumption rate in most LMICs remains lower than the consumption rate in HICs, and indeed is too low in many countries where access to antibiotics is still difficult, and as a consequence infectious diseases proliferate. 12 Thus, the increase in antibiotic consumption in LMICs might be seen as an overall positive datum, as it indicates that many more people in those countries have access to healthcare than was the case 15 or 20 years ago.
However, such an increase needs to be closely monitored in order to ensure that the health benefits in terms of treatment of infections are not outweighed by the harms of ABR. At the same time, the still toohigh rates -despite the slight decrease -of antibiotic consumption in HICs do unquestionably constitute an urgent problem that needs to be addressed. Based on their data, Klein and colleagues conclude that
[r]educing antibiotic consumption rates in HICs and slowing the growth rate of consumption in LMICs is urgently needed to contain the problem of resistance, particularly given the long timescales and resources necessary for development of new antibiotics.
However, there is a need to balance access to essential medications, particularly in LMICs where the burden of 1 The focus of this paper will be antibiotic resistance because most of the literature and documents here discussed refer to antibiotic use and its regulation, but the same considerations can be extended to antimicrobial resistance more generally. Before taking these steps, it is worth saying something more about the tragedy of the commons that antibiotic consumption gives rise to (Section 2) and about the type of solutions that the tragedy of the commons typically calls for (Section 3).
| ANTIB I OTI C RE S IS TAN CE A S A TR AG EDY OF THE COMMON S
Antibiotic effectiveness is a common good, or a common pool resource. These types of goods are defined, among other things, by the fact that each individual who enjoys them contributes to their erosion. There are, however, two important differences between the tragedy of the commons as described by Hardin and the tragedy of the commons that arises in the case of antibiotic consumption. The first difference is that, unlike the case of cattle overgrazing the commons, in the case of ABR individuals can bear at least part of the costs of their individual actions, because they can become carriers of resistant bacteria that might render subsequent antibiotic use ineffective. The second difference is that, for the same reason, any individual contribution to ABR through antibiotic use is not necessarily and not always negligible (although it can be): there is a chance that every individual exposed to antibiotics becomes a vector of resistant bacteria that infect others. 20 It is safe to say that each individual contribution is at least probabilistic.
It might be suggested that, in light of these two differences, it is not appropriate to talk of 'tragedy of the commons' in the case of antibiotic consumption. However, I will stick with the label 'tragedy of the commons' to refer to antibiotic consumption because the collective action problem generated by ABR calls for types of solutions that are the same as those typically called for by tragedies of the commons in general, namely the reduction of consumption, the internalization of the costs, or the compensation for the costs imposed or to which one contributes. for a public policy that coerces individuals into doing something they have an independent ethical obligation to do anyway is stronger than the justification for a policy that coerces individuals into doing something above and beyond their call of (moral) duty.
| ADDRE SS ING ANTIB IOTIC RE S IS TAN CE: FROM E THIC S TO P OLI C Y
Arguably, when implementing a coercive policy, an authority ought to be able to offer the strongest justification possible for it.
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Because individual moral obligations strengthen the ethical case for coercive policies, it is important to ask two distinct types of ques- 
| SOLVING THE TRAGEDY OF THE COMMONS: INTERNALIZATION OF THE COSTS AND COMPENSATION FOR THE COSTS
In many cases, it is considered acceptable, if not ethically mandatory, to require those who, because of their behaviour, are responsible for a certain collective cost to compensate society for the cost they create or to do something that can prevent their behaviour from resulting in a net cost for society, that is, to internalize the cost. After all, bearing (at least part of) the costs entailed by one's behaviour is a significant part of what taking responsibility for one's behaviour entails.
Strictly speaking, internalization and compensation are different:
internalization occurs when the benefit produced is commensurable with and equal to the cost. As put by Jonny Anomaly, internalizing a social cost requires 'taxing negative externalities (…) at a rate that would offset the social cost of the activities that generate the externalities, and then (ideally) using the revenues from the tax to fund socially useful projects' (p. 433). 24 Compensation implies instead that the cost cannot be offset because the benefit produced is not commensurable with the cost, but the individual responsible nonetheless makes up for it in some other way. Thus, someone might think that funding R&D and alternative conservation strategies would not count as internalization because they would not neutralize the cost that the individual is imposing with their current consumption of antibiotics. However, for the purpose of the present discussion, compensation and internalization can be seen as equivalent strategies, to the extent that they are both ways of contributing to conservation and innovation by those who have the responsibility to do so.
So, a first ethical solution to the tragedy of the commons represented by antibiotic consumption is that people who are responsible for the erosion of antibiotic effectiveness internalize the costs they are imposing on society, or anyway compensate society for the costs to which they are contributing. Taxation Actually, the less effective the tax is at reducing consumption, the more revenue it would generate for alternative conservations strategies and for R&D, and vice versa.
A milder variant of an antibiotic tax could be a policy that sets a cap, say an annual upper limit, on the amount of tax-free antibiotics that any doctor can prescribe to her patients. Above that limit, antibiotics could be heavily taxed. In this case, each doctor would probably be inclined to preserve their quota of tax-free antibiotics for patients who need them the most, and therefore to prescribe antibiotics less often.
Yet another alternative taxation policy would be to tax only newer-generation antibiotics, in order to preserve their effectiveness for as long as possible, in case the tax was effective at discouraging consumption.
Three aspects of the tax on antibiotics need to be specified. Third, on any of the three variants of the taxation policies I have proposed, the tax should be on the patient, not on the doctor: as is the case with many other medical treatments, it is the patient's choice which treatment to receive, unless more restrictive policies than taxation -such as a ban on certain antibiotic use -are necessary (an issue I will touch upon in the final section). To the extent that the patient is responsible for the decision and the imposition of the cost, it is the patient who should be taxed when their best interest collides with the collective interest.
It is tempting to draw an analogy between a tax on antibiotic consumption and a tax on consumption of alcohol and tobacco, which also generates negative externalities, for instance in terms of expenditure to address the health consequences of their consumption. However, only those who are willing or can afford to pay the tax will have access to effective antibiotics.
The question is whether such costs are worth paying, and therefore whether the types of policies here suggested are ethically justified, all things considered. In the next two sections, I will suggest that they are.
| AN E THI C ALLY J US TIFIED P OLIC Y: TA XING ANTIB I OTI C S FOR MILD AND S ELF-LIMITING INFEC TIONS
As I have said above, the justification for taxing antibiotics is stronger when individuals have an independent moral obligation to forego antibiotics for the sake of the common good or when they have an independent moral obligation to internalize or compensate for the costs they are contributing to. The two moral obligations are related in the sense that the moral obligation to internalize or compensate for the cost of antibiotic consumption is the strongest when individuals are morally responsible for such costs, that is, when they fail to fulfil a moral obligation not to impose such costs or not to contribute (even probabilistically and/or imperceptibly, if there is a moral duty not to do so) to such costs in the first place. Of course, there might be other sources of the moral obligation to contribute to a common good in ways that are similar or equivalent to internalization or com- Thus, the justification for the tax and for the moral obligation to forego antibiotics in certain cases lies not only in the potential harm that any individual consumer of antibiotics poses on others, but also on the consideration that it is fair to contribute to the preservation of the common good, when it is sufficiently easy to do so. Thus, because there is a moral obligation to forego antibiotics in certain cases, the ethical justification for a policy that coerces individuals into foregoing antibiotics in such cases is very strong. Granted, the duty of fairness might well extend to cases in which making one's contribution is more burdensome; however, as I said, I will set aside these more controversial cases.
It is important to note that there are two distinct but comple- 
| THE EQUALIT Y OBJEC TI ON
Such a taxation policy might imply that some people will be coerced (to different degrees, depending on their financial circumstances)
into foregoing antibiotics while other people will not, at least on certain behavioural economic assumptions. This raises ethical concerns about equality in access to healthcare. Simply put, the rich would be able to pay the tax and therefore to afford antibiotics for any infec- but is it strong enough to ethically justify such a policy, all things considered? Or would inequality in access to antibiotics represent a strong enough objection against the tax? Here, I am going to argue that it does not, given the constraints on the tax I have mentioned above.
Let me start by pointing out that the equality objection could be circumvented by simply banning the use of antibiotics for everyone in the circumstances I have described. This solution might at some point be necessary, if the taxation model does not prove effective.
However, a ban is a measure of last resort and therefore it is not preferable to a milder policy such as taxation, which leaves at least some people the opportunity to treat their mild and self-limiting infections. A principle of 'least restrictive alternative', widely appealed to in public health ethics, 37 suggests that a policy A that is less restrictive than and at least as effective as a policy B ought to be pre- First, a ban is preferable to a tax on grounds of equality only as a form of 'levelling down': we are making people worse off without making anyone better off than they would otherwise be, just for the sake of equality. But the idea that we would need to 'level down' in order to avoid inequalities is normally taken to be an objection to prioritizing equality, rather than a solution to the problem of equality. So it is not clear that a ban would be preferable to a tax just because it would fare better with regard to equality. Simply, the value of equality does not seem to outweigh the value of individual liberty or of expected utility when it requires to level down.
Second, and more importantly, how great a problem is inequality in the case here under scrutiny? There are two reasons for the view that unequal access to healthcare, and consequently an unequal distribution of health, is ethically problematic: first, with regard to the causes, unequal access to healthcare expresses an underlying injustice when we focus on its social determinants; second, with regard to the consequences, unequal access to healthcare might compromise something valuable, not only health itself and the related wellbeing, which are not positional goods, but also -as has been suggestedfair equality of opportunities. 38 In other words, those who receive worse (or less) healthcare might be further penalized with respect to very valuable things, apart from suboptimal health; examples offered have included unequal risks of stigmatization and of unemployment and unequal chances to enjoy a certain amount of pension years. 39 However, while it is true that the social determinants of health often reflect social inequalities that need to be addressedan issue that is beyond the scope of this paper -it does not seem that foregoing antibiotics in the circumstances I have described would have such dramatic consequences both for health as valuable in itself (quite apart from equality concerns) and for health as instrumentally valuable for equality purposes, given that the infections in question are short-lived in otherwise healthy patients. In other words, to use the terminology of the capability approach that grounds one of the most authoritative accounts of (a certain form of) egalitarianism, 40 foregoing antibiotics in the circumstances I have described would not deprive individuals 'of the capabilities needed to function as equals' (p. 313), 41 at least not for a significantly long time. Thus, it does not seem that leaving mild and self-limiting infections untreated in otherwise healthy patients would significantly compromise fair equality of opportunities. Inequality might be a serious ethical concern (among others) only if antibiotics were taxed in the case of more severe infections.
With the kind of taxation policy I am proposing, there would still be some inequalities in levels of wellbeing experienced, for sure, and I am not denying that this is an ethical cost. However, given how vital it is to contain ABR urgently, it is an ethical cost worth paying, because those who would be worse off as a result of the unequal access to antibiotics would still be well off enough -given that they would still have tax-free access to antibiotics used to treat more serious infections and that they might be compensated. They would still be well off enough both in absolute terms and with regard to those aspects that make unequal access to healthcare ethically unacceptable. In other words, the policy I am proposing would sacrifice a strictly egalitarian ideal but would preserve a sufficientarian conception of distributive justice, which seems an acceptable compromise between the values of expected utility (in terms of containment of ABR) and equality. Equality is an important value, but in certain circumstances it cannot be the most important value.
Some have suggested that a fixed-amount modest surcharge on antibiotics 42 would be preferable to a tax because the surcharge would not be calculated on the basis of the actual cost of antibiotic consumption and therefore could be kept sufficiently low so as not to price poor people out of the market. 43 However, if I am right that inequality in access to healthcare is not a very strong objection in the case of a tax like the one I am proposing, then such a tax is preferable to a fixed-amount small surcharge because a small surcharge without an equality cost would certainly not be effective at disincentivizing consumption (if it was, it would not have that kind of equality cost) and might not be sufficient to adequately fund conservation and innovation strategies. A tax could be effective for either or both purposes, once the appropriate amount to be levied was found. 
| CON CLUS ION
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